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This special issue of Information and Computation contains a selection of papers presented at the
16th International Conference on Rewriting Techniques and Applications (RTA 2005), which was
held on April 19–21, 2005, in Nara, Japan.
Of the 79 papers submitted to RTA 2005, the program committee selected 31 papers for presen-
tation at the conference. Moreover, there were invited talks by Amy Felty, Yoshihito Toyama, and
Philip Wadler, as well as special invited talks on the history and future of rewriting by Nachum
Dershowitz, Gérard Huet, and Jean-Pierre Jouannaud to celebrate the 20th anniversary of RTA.
Seven of the 31 papers accepted at RTA 2005 were invited to this special issue, for which they
were completely revised and extended. I am grateful to the members of the program committee and
to the referees for all the work they put into this process.
The ﬁrst paper of this issue is by Delia Kesner and Stéphane Lengrand, who received the best
paper award from the program committee of RTA 2005. In their paper “Resource Operators for
-Calculus”, they study the connection between simply typed lambda calculus and proof-nets in
linear logic by presenting a linear lambda calculus with explicit substitutions. Since their calculus
preserves strong normalization and has full composition of substitutions, this is a signiﬁcant result
which has been sought after for the last decade.
The second paper, by Nao Hirokawa and Aart Middeldorp, is “Tyrolean Termination Tool:
Techniques and Features”. This tool is one of themost powerful systems for automated termination
proofs of term rewriting, and the article presents several new techniques for termination analysis
that are essential for the success of the tool. These include reﬁnements to improve the power and
the efﬁciency of the well-known dependency pair method as well as an approach to use polynomial
orderings with negative coefﬁcients.
The third paper, by Alfons Geser, Dieter Hofbauer, Johannes Waldmann, and Hans Zantema, is
“On Tree Automata that Certify Termination of Left-Linear Term Rewriting Systems”. It extends
the recent automata-based match bound method (developed for proving termination of string
rewrite systems) to arbitrary left-linear term rewrite systems. The authors show that their new
technique can prove termination of term rewrite systems that are difﬁcult to handle by standard
techniques. Thus, this is a signiﬁcant extension which will be of importance for tools that prove
termination automatically.
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The fourth paper, “Leanest Quasi-Orderings” by Nachum Dershowitz and E. Castedo Ellerman,
studies novel methods for deﬁning and comparing quasi-orderings. Their results and observations
clarify the connection between different orderings and may help in developing new techniques for
proving termination of term rewriting.
In the ﬁfth paper, “Fast Congruence Closure and Extensions”, Robert Nieuwenhuis and Albert
Oliverasmake fundamental contributions to the studyof ground equational reasoning.Theypresent
a new incremental congruence closure algorithm that is capable of explaining the equivalence of a
given pair of terms. This explanation algorithm is asymptotically better than all previous ones, and it
will produce substantially better explanations in practical applications such as decision procedures
used in veriﬁcation and automated deduction.
The sixth paper, “Intruder Deduction for the Equational Theory of Abelian Groups with Dis-
tributive Encryption” by Pascal Lafourcade, Denis Lugiez, and Ralf Treinen, presents decision
procedures and complexity results for verifying cryptographic protocols against passive attacks.
Here, equational theories are used to model the protocol speciﬁcation and the properties of the
cryptographic operators. Thus, the paper convincingly demonstrates the usefulness of rewriting
techniques in the important area of cryptographic protocol veriﬁcation.
The ﬁnal paper in this issue is “Permutative Rewriting and Uniﬁcation” by Thierry Boy de la
Tour and Mnacho Echenim. It shows how to analyze deduction modulo permutative equations by
permutative rewriting. The article introduces an important class of permutative equational theories
and presents a uniﬁcation algorithm for such theories. The algorithm computes a complete set of
uniﬁers and the authors analyze its complexity. Hence, the paper is a substantial improvement in
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